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Background&Problem Formulation 
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Objec/ve:	  
learn	  a	  predic+ve	  model	  
that	  can	  infer	  the	  unknown	  
values	  with	  the	  observed	  
ones 
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Limitations 

Limita/on	  1:	  Independence	  assump+on	  in	  temporal	  dimension 

Limita/on	  2:	  Linear	  interac+on	  across	  dimensions 



The Proposed Framework-Neural Tensor Factorization 

To	   capture	   the	   complex	   temporal	  
dynamics,	  we	  u+lize	  LSTM	  to	  encode	  the	  
evolving	  interac+ons. 

To	   model	   the	   non-‐linearity	   of	   mul+-‐
dimensional	  interac+ons,	  we	  use	  MLP	  on	  
top	  of	  the	  first	  component 
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Experimental Settings 

Ne:lix	  Ra/ng	  Data 

Beselines:	  
1.Latent	   Factor	   based	   Models:	   Probabilis+c	   Matrix	   Factoriza+on	   (PMF),	   Bayesian	   Probabilis+c	  
Matrix	  Factoriza+on	  (BPMF)	  ,	  Bayesian	  Probabilis+c	  Tensor	  Factoriza+on	  (BPTF)	  
	  
2.Neural	   network	  based	  Models:	   Temporal	  Deep	  Seman+c	   Structured	  Model	   (TDSSM),	  Recurrent	  
Recommenda+on	  Networks	  (RRN),	  Neural	  Collabora+ve	  Filtering	  (NCF)	   

Metrics:	  	  Root	  Mean	  Square	  Error(RMSE)	  and	  Mean	  Absolute	  Error	  (MAE) 



Experiments 
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Observa/on:	  
	  
	  
the	  sparser	  the	  data,	  the	  larger	  
performance	  gain	  we	  can	  achieve 

density	  degree:	  Jan-‐3.67%,	  Mar-‐3.86%,	  May-‐4.11% 



Conclusion 
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We	  developed	  a	  Neural	  network	  based	  Tensor	  Factoriza+on(NTF)	  to	  model	  temporal	  
interac+ons. 

	  Extensive	  experiments	  show	  that	  NTF	  significantly	  outperforms	  baseline	  methods. 



Thanks
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